Background {#Sec1}
==========

Globally, the importance of using contraceptives to regulate fertility has been recognized \[[@CR1]\]. This is a key aspect of the reproductive health of women who wish to space or limit childbearing. A useful measure of the gap between women's reproductive desires and the provision of health services is the estimation of unmet need for contraception. This indicator refers to women who wish to space or limit births but who do not use contraceptive methods to achieve this \[[@CR2]--[@CR5]\]. This indicator is important not only because it informs and guides contraceptive services, but also because it shows how far a country has ensured compliance with the reproductive health rights of its population. In Latin America and the Caribbean, there was a large increase in contraceptive use between 1970 and 2010 and a decrease in unmet need for contraception \[[@CR4]\]. As Bongaarts states \[[@CR6]\], as countries move forward in the demographic transition, the level of unmet demand for contraception drops.

Mexico has witnessed a significant reduction in fertility rates since the mid-1970s, declining from 7 children per woman at that time to 2.21 children per woman in 2014 \[[@CR7], [@CR8]\]. This decline was largely due to the work of public health services that provided contraception in all regions of the country. The proportion of married or in-union women using contraception rose from 30% in the mid-1970s to 72.3% in 2014 \[[@CR7]\]. These changes occurred in combination with other important social phenomena: increasing urbanisation, expansion of schooling -especially of women-, and greater participation of women in the labour market, which, together with the introduction of modern contraceptive methods, allowed women to limit their family size \[[@CR9]\]. However, once this rapid fall in fertility had been observed, these contraceptive policies were reduced as it was believed that the decline in fertility and the increased use of contraception use would continue. Since 2000, however, progress made regarding contraceptive prevalence and unmet need for contraception has stalled. This is combined with recent changes in sexual and reproductive behaviours, observed in an earlier sexual debut among women, an increasing gap between sexual initiation and union, and an increase in the desire to limit childbearing at earlier ages.

Therefore, while there has been an increase in the proportion of women who wish to space and limit childbearing, a stagnation in contraceptive supply programmes has been observed. In addition, another unresolved issue related to the decline in fertility has been the persistence of differences between socioeconomic groups \[[@CR10]\]. Hence, there is the need to investigate the level of unmet need for contraception in Mexico and also to identify the factors that further hinder the use of contraceptives to meet the reproductive desires of women.

The indicator of unmet need for contraception has been widely used in developing countries, especially in those countries that have participated in the Demographic and Health Surveys (DHS) programme. It is a complex measure, which has international comparisons, and whose algorithm has changed over time. Since 2012, a revised version has been used which has gained consensus \[[@CR3], [@CR4]\]. Mexico has conducted a similar survey to the DHS named the National Survey of Demographic Dynamics (Encuesta Nacional de la Dinámica Demográfica --ENADID- in Spanish). Unlike the DHS surveys, the ENADID did not initially include all the questions necessary for the construction of the indicator of 'unmet need'. However, in 2014, for the first time, ENADID included all of the questions needed to estimate the indicator that could be compared internationally. In addition, as has been recently proposed, the indicator can be calculated not only for married women, but also for sexually active unmarried women \[[@CR4], [@CR11], [@CR12]\], and with the information from ENADID 2014, it can be estimated for Mexico. Thus, the objectives of this article are to estimate the levels of unmet need for contraception among married women and never married women, and to explore the factors associated with unmet need for contraception to space or limit births.

Methods {#Sec2}
=======

Study design {#Sec3}
------------

Secondary data analysis was conducted. The data comes from a 2014 cross-sectional national demographic survey of Mexico that is a random sample with national, state level and urban-rural representativeness, collected by the National Institute of Statistics and Geography (Instituto Nacional de Estadística y Geografía --INEGI- in Spanish). The sample included 101,389 households. In each selected household, all women aged 15 to 54 were interviewed \[[@CR13]\]. The completion rate was 87% (2.9% had incomplete interviews and 9.2% had no response) \[[@CR13]\]. For this analysis, the observation unit is women of reproductive age from 15 to 49 years, in a union (formal or consensual) and 'never in union' women who had had sex in the 3 months prior to the survey, totalling 56,797 cases.

Setting {#Sec4}
-------

Mexico is a middle-income country, located in Latin America, with over 119 million inhabitants according to the Intercensal Survey of 2015, and has an annual population growth rate of 1.4% \[[@CR14]\]. The population is mostly urban, and only 21% is considered as rural, i.e. living in localities of fewer than 2500 inhabitants \[[@CR15]\]. The country has a young population, with 9 people of working age for each person aged 65 and over \[[@CR16]\]. In Mexico, the increase in schooling has been notable, but it still shows lags and serves as an indicator of social strata \[[@CR17]\]. Considering the population of 15 years and older, women had on average 9 years of schooling and men 9.3 in 2015 \[[@CR14]\]. In 1974, an article in the constitution was changed regarding fertility regulation. It established that couples had the right to decide how many children they wanted and when to have them. This legislation is still valid at the present time. Family planning services have been established through public health services.

Mexico offers a range of different access to health services, all supervised by the Ministry of Health, but with differences in the quality of service. Affiliation to the health system (denoted as Social Security of Health Services) is not determined by need, but by a person's job. Workers employed in the formal labour market (those who are paid a salary and pay taxes to the government) are insured by the government through different types of health insurance, depending on whether the employee works for the private sector (IMSS) or public sector (ISSSTE, and other government health services for employees of the army, navy, etc.). Belonging to the Social Security System is compulsory for employees in the formal sector, where a percentage of the employee's salary is deducted to pay for it. Employees also have the right to private health insurance paid out of their own pockets, which can be costly. The rest of the population who are not employed in a formal job (workers in the informal and agricultural sector, or unemployed) can receive services from the Ministry of Health (Secretaría de Salud --SSA- in Spanish) through the state health services and also from *IMSS- Prospera* (which serves the uninsured rural population) or the "Popular Insurance" (Seguro Popular --SP- in Spanish). The latter is a new public health insurance scheme for low income groups and those enrolled in it access health services through the SSA \[[@CR16]\]. As for health services coverage, in 2013, Mexico was considered to be the country with the lowest service coverage of the OECD countries: bed density was 1.6 beds per thousand inhabitants, and there were 2.2 practising doctors and 2.6 practising nurses per 1000 population \[[@CR16]\].

Statistical analysis {#Sec5}
--------------------

The main variable is unmet need for contraception, which is divided into need for spacing and need for limiting births. For this estimation, it was also necessary to consider women who were using contraception to space or limit fertility and those who did not need to use contraceptives either because they want to have children or were infecund. This last group, made up of 11.5% of all women of reproductive age, was excluded from the statistical model.

We compared women who were currently using contraception for spacing with those women who were not using contraception but who wished to delay their next birth for at least two or more years (unmet need for spacing). We also compared women who were currently using contraception to limit their fertility with those women who did not want any more children but were not using contraception (unmet need for limiting). Hence, the first dependent variable was "unmet need for spacing" with values of "0" for women who were using contraception to space and "1" for women who wanted to wait at least two years to have a child but were not using contraception. The second dependent variable was "unmet need for limiting", with values of "0" for women who were using contraception to limit their fertility, and "1" for women who did not want more children and were not using contraception to limit their fertility. For our study, current users of contraception included those using both modern and traditional methods.

Associated factors in our study included 5-year age groups, marital status, urban-rural residence, education, region of residence, number of live births, and access to health services. Age was grouped in five years ranging from 15 to 19 years up to 45--49 years. We defined "women in union" as women in formal marriages and consensual unions. "Never in union women" consisted of women who, at the time of the survey, had never been married or in a consensual union. We excluded from the analysis women who had formerly been in a union due to the small numbers of cases. Sexually active women referred to women who had had sex in the 3 months prior to the date of the survey. Type of residence (urban or rural) used the official Mexican definition *-- '*rural' referring to localities with fewer than 2500 inhabitants. Education consisted of two categories: women with less than 10 years of schooling (basic compulsory education in Mexico) and women with 10 or more years of schooling. Mexico is not officially divided into regions so the 32 states were grouped according to the percentage of the population in poverty reported by The National Council for the Evaluation of Social Development Policy (Consejo Nacional de Evaluación de la Política de Desarrollo Social -CONEVAL-in Spanish) for the year 2014 \[[@CR18]\] with the exception of Mexico City, which was considered as a region alone because it is very different to the rest of the country (lower fertility, more infrastructure, more health services, more educated population, and ranked as the region with the second lowest poverty rate by CONEVAL). The regions were therefore ranked as follows: Region 1: Mexico City; Region 2: States with less than 40% of population in poverty - Nuevo León, Baja California, Sonora, Coahuila, Baja California Sur, Querétaro, Colima, Chihuahua, Aguascalientes, Jalisco, Quintana Roo, Tamaulipas, Sinaloa; Region 3: states with between 40% and less than 65% of the population in poverty - Nayarit, Durango, Campeche, Yucatán, Guanajuato, San Luis Potosí, Tabasco, México, Morelos, Zacatecas, Hidalgo, Veracruz, Tlaxcala, Michoacán, Puebla and Region 4: with 65% or more of their population living in poverty - Guerrero, Oaxaca, Chiapas. The covariate of number of births was grouped as 0 children, 1, 2, and 3 or more children. We coded access to health services in four categories according to the quality of service from lowest to highest as follows: no social security health services (the worst scenario), partial access to public health services (workers in the informal sector covered by the public health services SSA and those enrolled in the Seguro Popular), full access to public health services (fully employed workers in the formal sector with access to IMSS/ISSSTE/or other similar services) and private health services.

STATA 13 (StataCorp., College Station, Texas, USA, 2013) was used for the analysis and all data was weighted. An analysis of the proportion of women with met need and unmet need for spacing and limiting considering marital status was conducted. Multivariable analysis was performed running binary logistic regressions to examine the relationship between "unmet need" (for spacing or for limiting) and independent variables. Separate models for each dependent variable were used. Before conducting the analyses, the multicollinearity between covariates was assessed using polychoric correlations, adjusting to re-scale marital status and social security into ordinal covariates. Highly correlated variables (number of live births) were removed from the models. Confidence intervals of 95% were calculated and *p* \< 0.05 was considered statistically significant.

Ethics {#Sec6}
------

This study is based on secondary analysis of publicly available data; hence no ethical approval was required from our institutions. No permission is required to access and use these datasets; they are freely available.

Results {#Sec7}
=======

The sample population consisted of 51,758 women in union and 5039 women never in union who were sexually active in the three months prior to the survey. Of the total number of women never in union interviewed (29,375), 17.2% reported having had sex in the three months prior to the survey, a subgroup to be considered in this study according to the definition of unmet need for contraception. To give evidence of the increasing proportion of women in need of contraception in recent years, we compared the percentage of women who had had sexual intercourse before age 20 for older and young cohorts. For the cohorts who were 40 to 44 years at the time of the survey, the proportion who had had sexual intercourse before the age of 20 was 52.9%. This percentage increased to 61.3% for the cohort aged 20 to 24 years at the time of the survey. This data is informative at aggregate level and is not included at the individual level in the model. The age distribution of the women in the study reflected the demographic composition of the country, with a mean age of 33.5 years (SD ± 8.9). Most of the women were urban (77%), with schooling less than 10 years (61%), and 15% had no health insurance.

Table [1](#Tab1){ref-type="table"} presents the overall estimates of unmet need for contraception by subgroup of population. The overall prevalence for unmet need for contraception was 11.5% for women currently in union (6.4% for limiting and 5.1% for spacing) and 28.9% for sexually active women never in union (8% for limiting and 20.9% for spacing). Among women currently in union, 57.4% were using contraception to limit and 15.2% to space. Among sexually active women never in union, 19.8% were using contraception to limit and 43.8% to space. The descriptive results showed, as expected, that younger women, both currently in union and never in union, use contraceptive methods more for spacing, and older women use contraception more for limiting. Among married women, there were no major differences in unmet need for contraception regarding urban-rural residence or schooling, but there were differences between those with no health insurance and those who have it, with the former group having almost doubled the level of unmet need for contraception than the latter. The number of children was also significant with those without children having a greater need for contraception for spacing compared to those with three or more children. Among sexually active women never in union, those who resided in rural areas, those who had lower levels of education and those with no children had the greatest unmet need for contraception for spacing. Table [2](#Tab2){ref-type="table"} shows the results of the first logistic regression model with variables associated with unmet need for spacing. After controlling for age, marital status, urban-rural residence, schooling, region of residence and access to health service, the likelihood of having unmet need for spacing increased for younger women compared to older women (OR 6.8; CI: 2.95--15.48), never in union women compared with those currently in union (OR 1.6, CI: 1.40--1.79), those with lower schooling than those with higher schooling (OR 1.4, CI: 1.26--1.56); those living in region 4 (OR 1.9; CI: 1.52--2.49) compared to region 1. Women were less likely to have unmet need for contraception for spacing if they had full access public health service (OR 0.8, CI 0.66--0.88) than those who did not. Table [3](#Tab3){ref-type="table"} shows the results of the second logistic regression model with the variables associated with unmet need for limiting. After controlling for age, marital status, urban residence, schooling, region of residence and access to health services, women were more likely to have unmet need for limiting if they were younger (OR 6.3; CI: 4.73--8.27), never in union (OR 3.0, CI: 2.47--3.54), lived in a rural area (OR 1.2, CI: 1.07--1.32), have less schooling (OR 1.13; CI: 1.02--1.26) and resided in region 4 (OR: 1.5; CI: 1.23--1.93) compared to women who use contraceptive methods to limit their fertility. Women were less likely to have unmet needs for limiting if they had some type of access to health service (private OR: 0.5; CI: 0.37--0.77; full public OR: 0.7; CI: 0.57--0.75; partial public OR: 0.83; CI: 0.72--0.95).Table 1Proportion of women with met and unmet need for spacing and limiting, by marital status, Mexico 2014Currently in unionNever in union sexually active (prev. 3 months)Use for limitingUse for spacingUnmet need for limitingUnmet need for spacingTotalUse for limitingUse for spacingUnmet need for limitingUnmet need for spacingTotal%%%%*n*%%%%*n*Total^a^57.415.26.45.151,75819.843.88.020.95039Age group 15--1911.739.86.221.923077.646.96.735.8921 20--2423.937.76.415.4606511.055.24.625.31634 25--2940.027.76.58.6795816.054.25.917.21095 30--3458.216.06.73.7889729.032.69.116.3613 35--3971.17.36.91.6965541.119.818.15.5343 40--4476.92.66.50.4911851.83.221.31.6253 45--4974.01.05.10.1775868.31.715.60.6180Type of residence Rural50.516.67.26.912,56815.834.411.229.0393 Urban59.614.76.14.539,19020.144.67.720.34646Education \< 10 years59.812.37.14.933,67629.426.212.220.41356 10+ years52.920.65.05.418,08216.350.36.521.13683Region of residence Region 161.713.95.83.7309120.651.67.615.8841 Region 258.716.05.44.616,80817.340.98.025.31657 Region 357.915.06.64.926,44021.444.07.819.02315 Region 448.014.28.88.4541918.134.110.627.4226Number of live births 06.122.84.015.742949.051.95.725.83676 120.839.25.310.610,05831.732.414.712.4774 263.813.77.33.815,78461.812.116.82.9340 3 or more79.93.66.71.421,62283.92.88.80.4249Access to Health Services No Social Security Health Service52.915.67.76.6749416.745.68.622.81263 Partial Access Public Health Service54.716.17.36.123,40725.134.89.022.91326 Full Access Public Health Service62.313.95.03.519,65419.447.27.218.82238 Private Health Service58.615.72.72.712039.054.26.620.8212^a^Note: For the total 100% of women currently in union, women who are infecund and want to have children account for 11.9%. For the total 100% of never in union women who have been sexually active in the previous 3 months, women who are infecund and want to have children account for 7.5%Table 2Adjusted odds ratios for multivariable logistic regression of factors independently associated with unmet need for spacing among women of reproductive age Mexico 2014Unmet need for Spacing (*n* = 13,756)OR*p*-value\[95% Conf. Interval\]Age group 15--196.760.0002.95--15.48 20--245.170.0002.27--11.79 25--293.960.0011.74--9.05 30--343.480.0031.52--7.97 35--392.870.0151.22--7.72 40--441.970.1410.80--4.87 45--491.00Marital status Never in union1.580.0001.40--1.79 In union1.00Residence Rural1.110.0760.99--1.25 Urban1.00Education \< 10 years1.400.0001.26--1.56 10 + years1.00Region Region 11.00 Region 21.230.0660.99--1.54 Region 31.120.3220.89--1.41 Region 41.940.0001.52--2.49Access to Health Service No Social Security Health Service1.00 Partial Access Public Health Service0.900.1160.78--1.03 Full Access Public Health Service0.760.0000.66--0.88 Private Health Service0.770.1160.56--1.07Table 3Adjusted odds ratios for multivariable logistic regression of factors independently associated with unmet need for limiting among women of reproductive age Mexico 2014Unmet need for Limiting (*n* = 34,407)OR*p*-value\[95% Conf\]Age group 15--196.250.0004.73--8.27 20--243.340.0002.75--4.04 25--292.210.0001.85--2.64 30--341.600.0001.36--1.89 35--391.410.0001.20--1.66 40--441.250.0081.06--1.48 45--491.00Marital Status Never in union2.960.0002.47--3.54 In union1.00Residence Rural1.190.0021.07--1.32 Urban1.00Education \< 10 years1.130.0231.02--1.26 10 + years1.00Region Region 11.00 Region 20.930.4720.75--1.14 Region 31.010.9550.81--1.25 Region 41.540.0001.23--1.93Access to Health Service No Social Security Health Service1.00 Partial Access Public Health Service0.830.0070.72--0.95 Full Access Public Health Service0.650.0000.57--0.75 Private Health Service0.540.0010.37--0.77

Discussion {#Sec8}
==========

Unmet need for contraception is an important health problem for women in Mexico. Our study found that the level of unmet need for contraception among married women was not very high (11.5%), and was similar to the estimated level for Latin America, reported for 2010 at 10.5% \[[@CR4]\]. Additionally, the use of contraceptive methods was widespread among Mexican women as a whole. However, the analysis showed important differences regarding sociodemographic characteristics and demonstrated that new reproductive desires and sexual behaviours are not being accompanied by appropriate public contraceptive policies. Age was the most significant variable in both models (spacing and limiting). Young women, both currently in union and never in union, had difficulty using the contraceptive methods they required according to their reproductive desires, both for spacing and for limiting, and therefore, had a high probability of having unintended pregnancies. Recent estimates indicate that in Mexico 38 out of 1000 women of reproductive age have had clandestine abortions as a result of not having the necessary contraceptive methods \[[@CR19]\]. Inconsistent use of contraceptives is also a problem experienced by young women \[[@CR20]\]. The second most significant variable was marital status, where women never in union had a much greater unmet need for contraception than women currently in union. The country's family planning services were originally designed exclusively for married women, and despite evidence of increased sexual initiation prior to marriage, the need for contraception has not been met adequately for the younger population \[[@CR7]\]. Women living in the country's poorest region, which is the region with the highest proportion of indigenous population (Region 4), have greater unmet needs for both spacing and limiting compared to women residing in the capital of the country. This finding clearly shows that services are insufficient in those areas of the country where women have traditionally had the highest fertility rates, but now have a greater desire to space and limit births. As previously reported \[[@CR7]\], having health insurance reduces the unmet need for contraception both to limit and to space. One characteristic of contraceptive use by Mexican women is that they tend to be sterilized at an early age. Thus, in the age group 30--34 years, sterilization ranks highest in contraceptive methods used, and ranks second for the 25--29 years age group \[[@CR7]\]. Since performing sterilizations require medical facilities, having medical insurance to cover the medical procedure will make a difference. The ORs of the second model (need to limit), reflect that having any type of access to health service significantly reduced unmet need for contraception (for limiting). In the Latin American region, there has been a high use of sterilization \[[@CR1]\], and although the level varies by country, Mexico is in the group of countries that uses this method the most \[[@CR21]\].

A limitation of the study is that the estimation of unmet need for contraception did not consider the particular efficacy of different contraceptive methods. Women who used both modern and traditional methods were defined as having met needs, even though some methods are inefficient in the prevention of pregnancy \[[@CR4]\]. However, this limitation has little weight in the case of Mexico, as only 4.2% of the women in this analysis use traditional methods (4.2% of currently married and 4.1% of never married women who were sexually active).

Conclusions {#Sec9}
===========

This research has shown the urgency of focussing on the country's young population in terms of contraceptive services. Younger women, both currently in union and never in union, had the highest unmet needs of contraception for spacing and limiting. This points out to the need to redesign the country's contraceptive programmes. Previous research has shown that well-organized family planning programmes have a direct and indirect impact on reducing unmet need for contraception \[[@CR4], [@CR6]\]. In Mexico, priority should be given to providing contraceptive services to the young population in general, as well as to women in the poorest region of the country.
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